Salivary glands as the source of plasma brain-derived neurotrophic factor in stressed rats engaged in biting behavior.
Brain-derived neurotrophic factor (BDNF) is crucial for the survival and differentiation of the central and peripheral nervous systems. Recently, BDNF has been reported to exert broader biological activity on non-neural cells. A previous study examined the effect of immobilization stress on BDNF and its receptor tyrosine receptor kinase B in male rat submandibular glands. In the present study, we found that the rat submandibular gland is the major source of plasma BDNF during acute immobilization stress. Biting modulates the mRNA and protein levels of BDNF in the rat hippocampus, so we also investigated whether the plasma BDNF concentration is influenced by biting. Two hours of acute immobilization stress significantly increased the amount of BDNF mRNA within the rat submandibular glands. Moreover, allowing biting behavior for the second half of the 2-h stress exposure significantly increased the amount of salivary gland BDNF mRNA relative to stress alone. Similar results were found with plasma BDNF concentrations under the same conditions. We confirmed that biting during stress attenuates the increases in plasma adrenocorticotropic hormone and corticosterone concentrations, but this was not dependent on the submandibular glands. Increased BDNF, mRNA and protein expressions were observed in salivary duct cells as a result of immobilization stress and biting behavior, as demonstrated by real-time polymerase chain reaction, immunohistochemistry, western blotting, and enzyme-linked immunosorbent assay. Taken together, the findings indicate that the submandibular glands evidently contribute to the increase in plasma BDNF upon biting.